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1 
The present invention relates to dynamoelectric 
machines and more particularly fo new and im- 
proved polyphase alternating current dynamo 
apparatus operable alternatively as a generator 
or as a highly effective adjustable speed motor. 
In my copending application Seïial No. 633,151, 
filed December 6, 1945, now Patent 2,470,767, for 
"Polyphase Alternating Current Dynamo," is dis- 
closed a novel polYphase alternating current 
dynamo in which a flux concentration is moved in 
a line along a series of linearly disposed pole faces 
which are skewable with respect to a movable, 
elongated nonmagnetic conductor. As a motor, 
the conductor is moved to successively parallel 
positions ai an angle to ifs length and the speed 
of the conductor is a function of the angle of skew 
of the pole faces. Operated as an induction gen- 
erator, the rate of movement of the flux varies 
with the angle of skew between the stator pole 
faces and the conductors and is independent of 
conductor speed. 
In rotating dynamoelectric machines of the 
above character comprising a rotor and a stator, 
the moving flux concentration produced by the 
skewed pole faces causes both rotary and axial 
flux components fo enter the rotor, necessitating 
the provision of special means in the rotor to 
cavry axial flux. Further, each conductor 
moved parallel to and a substantial]y flEed dis- 
tance from the pole faces, so that the ]ength of 
each conductor is substantially the same as the 
length of the row of pole faces, 
The pro'pose of the present invention is fo pro- 
vide polyphase alternating cuïrent dynamoe]ec- 
tric apparatus of the above character in which 
the rotor carries conductors of standard size and 
does not carry any substantial amount of axial 
flux. This is accomplished, according to the in- 
vention, by interposing between the conductors 
and the row of skewed pole faces, magnetic flux 
conductor means providing an axial path for any 
axial flux component of the flux concentration 
moving along the row of pole ïaces, a correspond- 
ing axial flux path also being provided in the 
stator. The flux conductor means is also pref- 
erably shaped so that any flux comportent ai 
angle fo the rotor conductors is directed inward- 
ly towards the rotor, which may be considerab]y 
shorter than the row of pole faces. A]so, the 
cross-sectional area of the flux conductors pïef- 
erably varies as a function of the flux density they 
are required to carry, which is a minimum in the 
vicinity of the outermost pole pieces when in the 
maximum skew position, and a maximum at a 
zone in the vicinity of the zero skew position of 
the poles. 
In order fo minimize rotary léakage, the axial 
flux path is preferably formed by tooth-shaped 
magnetic flux conductors having maximum face 
area opposite pole and rotor and minimum per- 
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meance in the direction of movement of the con- 
ductors. 
ïn one embodiment in which all the pole faces 
]ie on a straight line that can be skewed about its 
5 midpoint with respect to the conductors, the axial 
flux path comprises a p]urality of magnetic con- 
ductors so disposed as to carry flux from any pole 
face in any position of skew to the rotor, which is 
preferab]y mounted substantially midway be- 
1 tweeI] the two extreme pole faces. 
According to a second embodiment, the pole 
faces are mounted in two groups which are skew- 
able in opposite directions about the opposite 
ends of the row from an aligned position fo vari- 
]5 ous positions of skew. Since the outermost pole 
faces do hot more very far when the two groups 
are skewed, the maximum displacements being 
given the two innermost pole pieces, this form is 
more economical in the use of material for the 
20 axial flux paths. 
Iii a further modification, the cross-sectional 
area of the axial flux pa.ths is made a maximum 
direct]y beneath the row of pole faces when in the 
unskewed position, and it decreases progressive]y 
25 on opposite sides of the unskewed pole face posi- 
tion to a minimum af the positions occupied by 
the furthest displaced pole faces at maximum 
skew. By virtue of this construction, the leakage 
reactance is effective]y minimized. 
30 Axia] flux paths may also be used advantage- 
ously in po]yphase alteïnating cmTent dynamo- 
electric machines in which the array of pole faces 
is mounted for rotation with respect fo the con- 
ductors and such further modifications are with- 
35 in the scope of the invention. 
It will be apparent, therefore, that the inven- 
tion enab]es the advantages of the dynamoelec- 
tric apparatus disclosed in the aforementioned 
copending application fo be fully rea]ized with a 
40 substantial]y smal]er rotor having a lesser mo- 
ment of inertia and reduced leakage reactance. 
Additional objects and advantages wi]l be ap- 
parent from the fol]owing detailed description of 
severa] typical forms of the invention, taken in 
45 conjunction with the accompanying drawings, in 
which: 
Fig. 1 is a view in vertical section of alternat- 
ing current dynamoelectric apparatus con- 
structed according fo the invention; 
50 Fig. 2 is a view in section, taken along line 
of Fig. 1, looking in the direction of the arrows; 
Figs. 2A and 2]3 are detail views in transverse 
section of the magnetic pole piece and the mag- 
netic flux conductor construction, respective]y, 
55 in the apparatus shown in Fig. 1; 
Fig. 3 is a developed view of typical axial flux 
conductors for tbe apparatus shown in Fg. 1; 
Fig. 3A ilhlstrates schematica]ly a typical man- 
ner of connecting the pole face windings to an 
60 alternating current source; 
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Fig.  fs a partial view in vertical section illus- 
trating another modification; 
Fig. 5 is a partial plan view of the apparatus 
shown in Fig. 4, illustrating the mechanism for 
moving the pole faces, superimposed on a de- 
veloped view of the axial flux conductors; 
Fig. 6 is a view part]y in transverse section» of 
another embodiment of the invention; 
Fig. 6A is a detail of a modifled ïorm of the 
embodiment shown in Fig'. 6; 
Fig. ï fs a view in vertical section of a further 
modification; 
Fg. 8 is a view in section taken along line 
8--8 of Fg. 7, looking in the direction of the 
arrows; 
Fig. 9 fs a plan view of still another ïorm of 
dynamoelectric apparatus according to the in- 
vention; 
Fig. 10 fs an end view of the apparatus shown 
in Fig. 9; and 
Fig. 11 illustrates schematically another em- 
bodiment in which the pole faces are mounted 
so as to be moved parallel to the rotor axis. 
Referring now to Fig. 1, polyphase alternating 
current dynamo electric apparatus fs shown com- 
prising a housing 20 having end plates 21 and 
provided with bearings 23 and 24, respectively, in 
which fs journalled a rotor shaft 25. Secured on 
the shaft 25 fs a rotor 25 which may be a conven- 
tional, laminated squirrel cage rotor including 
a plurality of parallel short-circuited conductors 
28. Preferably, the conductors are slightly 
skewed relatively to the rotor axis as in the con- 
ventional induction motor practice. If desired, 
the usual wound rotor may be employed. 
Within the housing 20 are mounted a longi- 
tudinally extending row of pole pieces 27, six 
being shown in Fig. 1 by way of example, preï- 
erably ruade of stacked laminations so as to 
minimize losses, in accordance with good engi- 
neering practice. The pole pieces 27 are mount- 
ed in a row for relative rotation with respect to 
each other so that the roxv can be skewed to any 
desired angle with respect to the rotor cQn- 
ductors 28. To this end, each pole piece 2 
(Figs, 1 and 2) may be secured on a ring 
laminated in the radial direction for minimum 
losses and mounted in suitable bearings 30 
formed in the housing 20. Each ring 2 carries 
a toothed sector l which fs engaged by a cor- 
responding toothed sector 2 mounted on an amn 
3. The arm  fs pivotally mounted on the 
housing 20 at $4 and it fs provided with a suit- 
able handle 5 at one end thereof. 
It will be understood that when the arm 3 fs 
turned about the pivot $4 by means of the handle 
35, the pole pieces 2] will be rotated different 
amounts about the rotor axis so that the row 
formed thereby will be skewed with respect to 
the conductors 25 as shown in Fig. 3. 
Preferably, each pole piece 27 comprises a plu- 
rality of legs ]0, four being shown in Fig. 2A, 
each of which carries a winding Il, all of the 
windings 71 being connected in parallel, as indi- 
cated. This construction tends to reduce weak- 
ening of the current by magnetic leakages asso- 
ciated with overlapping legs ] I on the pole pieces 
2] in positions of skew where the poles 2] over- 
lap, thereby tending to increase the torque. 
The several parallel connected groups of wind- 
ings ]l on the pole piece 2] are adapted to be 
energized from a suitable three phase source of 
alternating current as shown in Fig. 3A so as 
to produce a magnetic flux concentration which 
moves along the row of pole pieces 2]. For con- 
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venience, only one winding 11 fs shown for each 
pole piece 21 in Fig. 3A, it being understood that, 
in practice, each pole piece 2 carries a plu- 
rality of parallel connected windings 7 , as shown 
5 in Fig. 2A. When the row of pole pieces 27 fs 
parallel to the rotor conductors 25, there are no 
magnetic flux linkages with the conductors 
so that the rotor remains at test. However, 
when the row of pole pieces 27 fs skewed with 
10 respect to the conductors 25, there fs a compo- 
nent of magnetic flux linking the conductors 
so that the rotor 2 rotates, its speed depending 
upon the angle of skew. 
In order to permit a rotor 2 of standard size 
15 fo be used, a plurality of axially extending mag- 
netic flux conductors  are interposed in the 
space between the pole pieces 2 and the rotor 
2 (Figs. 1, 2 and 3). The flux conductors are 
preferab]y secured within the housing  by any 
20 suitable non-magnetic, non-conducting means 
such as the plastic rings 5,  and 40, for ex- 
ample. These flux conductors are preferably 
formed so as to have maximum surface area on 
the sides facing the poles 2 and the rotor , 
2 and minimum permeance in a direction per- 
pendicular fo their lengths. Preferably, they 
should be tooth-shaped, as shown in Figs, 2B 
and 3, and laminated in planes parallel to their 
lengths so as fo minimize losses. 
0 leturn paths for the axial magnetic flux may 
be provided by a plurality of longitudinally ex- 
tending members 72 on the housing 20. The 
members  are laminated fo minimize losses 
and separated by narrow air gaps  from the 
35 rings 2 so as to minimize friction on the rings 
2 and to prevent the formation of eddy current 
paths such as might result if the mutually per- 
pendicular laminations on the rings 2 and on 
the members 2 were in contact. 
40 The purpose of the flux conductors  fs to 
provide an axial path of low reluctance for the 
axial flux component for any position of the 
pole pieces 2 from the position of zero skew to 
the position of maximum skew. If, in the maxi- 
45 mure skew position, the pole faces are equally 
spaced apart around the rotor axis, as shown in 
Fig. 2, the magnetic flux conductors  may be 
disposed in two, overlapping staggered arrays 
which, in the developed view shown in Fig. 3, 
50 occupy two, staggered, overlapping, substantially 
rectangular areas 4] and 42. For minimum 
leakage, the flux conductors should preferably 
be of minimum depth at the ends nearest the 
end plates 2 and 22, and the depth should 
5 increase progressively to a maximum over the 
rotor 2 as shown, in order to avoid possible 
saturation of the flux conductor metal. Also the 
corners should preferably be cut at 
in Fig. 1, for example. 
60 In operation of the dynamoelectric machine 
illustrated in Figs. 1-3, inclusive, three phase 
alternating current fs impressed on the parallel 
connected pole piece windings  as shown 
in Figs. 2A and 3A. If the row of pole 
6 pieces 2 fs parallel to the rotor conducors 
none of the flux links the conductors 25 and the 
rotor 2 remains at rest. By turning the arm 
 about ifs pivot 4, the row of pole pieces 
may be skewed with respect to the rotor con- 
ï0 ductors 2 as shown in Fig. 3. In this position 
there fs a flux component linking the conductors 
28 so that the motor rotates at a speed which 
fs a function of the angle of skew. With this 
construction, the speed of the rotor  may be 
75 adusted over a relative]y wide range by moving 
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the handIe $5 to adjust the skew angle of the 
pole pieces 27, thus providing a highly effective 
adjustable speed alternating current motor. 
In the form of the invention shown in Figs. 4 
and 5, two groups of pole pieces 7 and 27' are 
provided which are adapted to be rotated in 
opposite directions about the rotor axis fo ferre 
tvo parallel, skewed rows. Thus, the pole pieces 
27 may be rotated by an arm 43 pivoted at 44 
and carrying suitable toothed sectors 5 adapted 
fo engage the toothed sectors 3! on the rings 
29 for this purpose. Similarly, the pole pieces 
27' may be rotated by an arm 43' pivoted af ' 
and carrying toothed sectors 5' adapted to en- 
gage the toothed sectors 3f' on the rings 29 i. 
Any suitable mechanicM Iinkage may be em- 
ployed for simulçaneously turning the arms 3 
and 3' to skew the two rows of pole pieces 27 
and 27'. For exampIe, the arms  and 4' may 
be provided wiçh bell-cranks 5 and 6' (Fig. 5) 
suiçably connecçed by a mechanical Iinkage 7 
having a handle 6. By proper manipulation of 
the handle 4, it will be understood that the two 
rows of pole pieces 7 and 7' may be moved 
into alignmenç, as shown in dotted lines in Fig. 
5, or fo diierent ,parallel skewed positions as 
shown in full lines in this figure, for example. 
Since the pole pieces 7 and 2' receiving the 
maximum displacement are located intermediate 
the rotor axisi the magnetic flux conductors can 
be disposed in staggered arrays 9 and 5 of the 
type illustrated in the developed view shown in 
Fig. 5. These arraYs are substantially triangular 
in shape, çhe hypoçenuse of each triangle being 
stepped to accommodate the corresponding pole 
faces in their positions of maximum displacement. 
Iç will be apparent, therefore, that less material 
is required fo form the magnetic flux guides $7 
than is needed for çhe embodiment shown in 
Figs. 1-3, inclusive, and the materia] is used to 
better advantage. 
Fi. 6 i]lustrates a further modification in 
which the depth of the respective magnetic flux 
conductors '7 is a maximum directly below the 
zero speed position of the row of pole faces and 
decreases progressive]y to a minimum at the po- 
strions assumed by the endmost pole faces when 
the row is given çhe maximum skew angle pos- 
sible, in this manner, leakage in a direction 
Eround the rotor axis is minimized and possible 
magnetic saturation of the flux conductors 37 
may be avoided. If desired, conducting bars  
of copper, for example, may be inserted between 
adjacent magnetic flux conductors 7, insulated 
both from the flux conductors 37 and the motor 
frame as shown in Fig. 6A. The bars 76 act as 
short-circuited turns, inhibiting the passage of 
magnetic flux in a rotary direction between the 
a.ial flux conductoïs ]6. 
In the embodimeni shown in Figs. 7 and 8, a 
p]urality of pole pieces 7 and 7' .are formed in 
the two legs  | and 52, respectively, of a V-shaped 
rnember 53 which is journalled in a suitable 
bearing  mounted on the frame 55 of the ma- 
chine, and in bearings 57 and 58 fltted in a ring 
59. Suitab]e means such as a crank handle 5, 
for example, may be provided for roçaçing çhe 
n]ember 5.. interposed between the rotor  and 
the le2-s SI and 2 of the member 5 are a plu- 
rality of axially extending masnetic flux con- 
ductors  forming a substantially conical array 
about which çhe arms  ! and 5 can be freely ro- 
tated. As shown in Fig. 8, the depth of the flux 
conductors 6 is preferably a maximum direcçly 
below çhe zero skew position of the member 55 
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shown in Fig. /, and is ]ess for other angles of 
skew. 
In operation, when the member 5 is in the 
Fig. 7 position, the rotor 2 remains at test. How- 
5 ever, as the member 53 is rotated to a position 90 ° 
away from the Fig.  position the rotor 26 begins 
to rotate, its speed depending on the angle of 
rotation of the member 53. 
Figs. 9 and 10 illustrate another form of the 
] o invention employing a simple rotatable pole struc- 
ture. In this embodiment, the pole pieces 2 
and 2' are mounted in a row on an arm 6! hav- 
ing a pivot 62 journalled in a suitable support 
63 and having a knob 64 by means of which the 
]5 arm 6 may be rotated fo different angular posi- 
tions. Between the arm 6! and the rotor 26 are 
disposed a plurality of flux conductors 65 whose 
uppeï ends define a 90 ° sector of a circle (Fig. 9) 
and which converge downward]y towards the 
20 rotor 2 as shown in Fig. 10. With the arm 6! 
positioned as shown in Figs. 9 and 10, the rotor 
26 rotates ai maximum speed, the zero speed 
position of the arm 6 ! being parallel fo the rotor 
axis. The manner of operation of this modifica- 
2.5 tion wfll be readily apparent. 
From the foregoing, it will be understood that 
the invention provides novel and highly effective 
alçernating current dynamoelectric machinery 
which is of exceptiona] utiliçy as an adjustable 
30 speed alternating current motor. By employing 
axial magnetic flux conductors t0provide an axial 
path for the flux concentration produced by the 
pole faces, as described, the desirable features of 
the apparatus disclosed in the above-mentioned 
35 copending application Serial No. 633,151 may be 
secured with a standard size rotor. 
While specific forms of the invention disclosed 
herein by way of exampe provide for rotation in 
one direction only, iç will be undersçood that 
40 reversal of the direction of rotation can be pro- 
vided for if desired. This might be accomplished 
in the embodiment shown in Fig. 1, for example, 
by providing additional magnetic flux conductors 
37 under the area swept out by the pole pieces 27 
45 when the latter are skewed in the reverse direc- 
tion hy manipulation of the handle 35. 
The severaI different embodiments disclosed 
herein are inçended to be merely illustrative, and 
they are obviously susceptible of numerous modi- 
5o fications in form and detail wiihin ihe spirit of 
the invention. For example, the pole piece ro- 
tating mechanism might be pivoted at an end 
instead of at the midpoint as shown in Fig. 1. 
Also, the pole pieces 27 and 7' may be adapted 
55 fo be moved parallel fo the rotin  axis instead of 
around it. This might be accomplished by dis- 
posing the rotor conductors 26 and the flux con- 
ductors 6 at an angle to the rotor axis, a.nd pro- 
viding suitable means such as ]ead screws (hOt 
0 shown), for example, for moving the pole pieces 
27 and 27' differenç distances paral]el ço the 
rotor axis, as indicaçed in Fig. 11. In this em- 
bodiment, the rotor is at test when the row of 
pole pieces 27 and 27' is para]lel to the conductors 
65 28, .as shown, and different speeds of rotation of 
the rotor 26 may be secured by moving the pole 
pieces 27 and 27' parallel to the axis to adjust 
the angle of skew between them and the rotor 
conductors 28. The specific embodiments de- 
70 scribed and illustrated herein, therefore, are not 
to be regarded as limiting in any way the scope 
of the following claires. 
I claire: 
1. In a polyphase alternating current dynamo- 
ï5 electric machine, çhe combinaçion of a pluraliçy 
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of magnetic poles having their faces disposed in 
a row, vindings fol" the several poles adapted te 
be connected te the respective phases of a poly- 
phase alternating current source, armature 
means mounted adjacent the faces of said poles 5 
and spaced therefrom by an air gap, elongated 
conductor means carried by said armature means 
and xtending in substantially the same direction 
as said row, said conductor means being of sub- 
stantially lesser length than said row, means i0 
mounting said poles and armature means for rel- 
ative movement of said conductor means sub- 
stantially parallel te an initial position thereof 
in a direction ai an angle te the length thereof, 
with the row of energized pole faces disposed at 15 
an angle te said conductor means and spaced 
thereïrem, and high permeability magnetic flux 
conductoï means interposed in said air gap be- 
tween said row of poles and said armature means, 
aid flux conductor means being adapted te pro- 20 
vide a high permeability magnetic flux transmis- 
sion path between said pole faces and said arma- 
ture means for any flux component ai an angle 
te said conductor means. 
2. In a polyphase alternating current dynamo- 25 
e!ectric machine, the combination of a pturality 
of magnetic poles having their faces disposed in 
a row, windings for the several poles adapted te 
be connected te the respective phases of a poly- 
phase alternating current source, armature 30 
means mounted adjacent the faces of said poles 
and spaced therefrom by an air gap, elongated 
conductor means carried by said armature means 
and extending in substantially the same direction 
as said row, said conductor means being of sub- 35 
OEtantially fesser length than said row, means 
mounting said poles and armature means for 
relative movement of said conductor means sub- 
stantiaily parallel fo an initial position thereof 
in a direction ai an angle to the length thereof, 40 
with the row of energized pole faces disposed at 
an anle te said conductor means and spaced 
thel-efïom, and a plurality of substantially par- 
allel hi$-h peïmeability manetic flux conductors 
inerposed between said row of poles and said 45 
armature means, each of said flux conductors 
having one dimension extending substantially 
paralle! te said elongated conductor means and 
another dimension extending in a direction from 
said pole faces towards said elongated conductor 50 
means. 
2. In a polyphase alternating current dynamo- 
e!ectric machine, the combination of a plurality 
of ïna-netic poles having their faces disposed in 
a row, v/indings fol' the several poles adapted te 55 
be connected te the respective phases of a poly- 
phase alternatin current source, armature 
means mounted adjacent the faces of said poles 
and spaced therefrom by an air gap, elongated 
conductor means carried by said armature means 60 
and extendin in substantially the same direction 
as said row, said conductor means being of sub- 
tantially lesser length than said row, means 
mounting said poles and armature means for 
relative movment of said conductor means sub- 65 
tantially parallel te an initial position thereof 
in a direction ai an angle te the length thereof, 
with the row of energized pole faces disposed at 
.n anle te said conductor means and spaced 
therefrom, means for adjusting the effective 70 
angle between said energized row of pole faces 
and said conductor means, and a plurality of sub- 
stantialiy parallel high permeability magnetic 
flux conductors interposed between said row of 
poles and said armature means over an area cor- 75 
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responding approximately to the area swept out 
in adjusting the effective angle between said 
energized row of pole faces and said elongated 
conductor means, each of said flux conductors 
having one dimension extending substantially 
para]tel to said elongated conductor means and 
another dimension extending at an angle to said 
etongated conductor means. 
4. In a polyphase alternating current dynamo- 
electric machine, the combination of a plurality 
of magnetic poles having their faces disposed in 
a row, windings for the several potes adapted fo 
be connected to the respective phases of a poly- 
phase atternating current source, armature 
means mounted adjacent the Ïaces of said poles 
and spaced therefrom by an air gap, etongated 
conductor means carried by said armature means 
and extending in substantiatly the same direc- 
tion as said row, said conductor means being of 
substantialty lesser length than said row, means 
mountin2 said poles and armature means for 
relative movement of said conductor means sub- 
stantially parallel to an initial position thereof 
in a direction at an angle to the length thereof, 
with the row of energized pote faces disposed at 
an angle to said conductor means and spaced 
therefrom, mans for adjustin2 the effective 
an2-1e between said energized row of pole faces 
and said conductor means, and a pluratity of 
substantialty parallel magnetic flux conductors 
interposed between said row of potes and aid 
armature means over an area corresponding 
approximate!y to the area swept out in adjusting 
the effective angle between said energized row of 
pote faces and said elongated conductor means, 
each of said flux conductors having one dimen- 
sion extending substantiatty parattel to said elon- 
gated conductor means and another dimension 
extending at an angle to said etongated conduc- 
tor means, and said flux conductors having dif- 
ferent cïoss-sectional areas varyng generally in 
accordance with the respective magnetomotive 
forces estabtished by said poles for different ad- 
justments of the effective angle between said 
energized row of pole faces and said elongated 
conductor means. 
5. in a !so!yphase alternating current dynamo- 
e!ectric machine, the combination of a plurality 
of manetic poles having their faces disposed in 
a row, windings for the several poles adapted te 
be connected te the respective phases of a poly- 
phase alternating current source, armature 
means mounted adjacent the faces of said poles 
and spaced therefrom by an ail- gap, elongated 
conductor means carried by said armature means 
and extending in substantially the saine direc- 
tion as said row, said conductor means being of 
substantially lesser length than said row, means 
mounting said poles and armature means fol. 
relative movement of said conductor means sub- 
stantially paralle! te an initial Position thereof 
in a direction ai an angle te the length thereof, 
with the row of energized pole faces disposed at 
an angle te said conductor means and spaced 
thereïrom, means for adjusting the effective 
angle between said energized row of pole faces 
and said conducor means over a range of posi- 
tive or negative values from a reference position, 
and a plurality of substantially parallel high per- 
meability manetic flux conductors interposed 
between said row of poles and said armature 
means over an area corresponding approximately 
te the area swept out in adjusting the effective 
angle between said energized row of pole faces 
and said elongated conductor means, each of said 
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flux conductors having one dimension extending 
substantia]ly para]le] to said elongated conduc- 
for means and another dimension extending af 
an angle fo said e]ongated conductor means, and 
said flux conductors having different cross-sec- 
tional areas varying genera]]y in accordance with 
the respective magnetomotive forces established 
by said poles for different adjustments of the 
effective angle between said energized row of pole 
faces and said elongated conductor means. 
6. In a po]yphase alternating current dynamo- 
e]ectric machine, the combination of a rotor car- 
rying .a plura]ity of axial]y extending e]ectrica] 
conductors, a stator, a p]ura]ity of coaxia] pole 
carriages mounted on said stator for relative 
rotation about the axis of said rotor and each 
carrying a magnetic pole, said po]es being dis- 
posed in an axial row, windings for the severa] 
po]es adapted fo be connected fo the respective 
phases of a po]yphase alternating current source, 
and means for simu]taneous]y rotating said pole 
carriages relative]y fo each other fo adjust the 
angle of skew of said row of po]es with respect 
fo said conductors. 
7. In a polyphase alternating current dynamo- 
electric machine, the combination of a rotor car- 
rying a plurality of axially extending electrical 
conductors, a stator, a plurality of coaxial pole 
carriages mounted on said stator for relative 
rotation about the axis of said rotor and each 
carrying a magnetic pole, said poles being dis- 
posed in an axial row, windings for the several 
poles adapted tobe connected to the respective 
phases of a polyphase alternating current source, 
means for simultaneously rotating said pole car- 
riages relatively fo each other to adjust the angle 
of skew of said row of poles with respect to said 
conductors, and a plurality of substantia]ly par- 
allel high permeability magnetic flux conductors 
interposed between said stator and said rotor, 
each of said flux conductors providing a path 
from said poles fo said rotor for any magnetic 
flux component from said poles at an angle fo 
said conductors. 
8. In a polyphase alternating current dynamo- 
electric machine, the combination of a stator, a 
plurality of coaxial pole carriages mounted on 
said stator for relative rotation about a common 
axis, and each carrying a magnetic pole, wind- 
ings for s,id po]es and adapted tobe connected 
to the respective phases of a polyphase alternat- 
ing current source, said poles forming an axial 
row, a rotor of substantially lesser length than 
said row of poles and carrying a plurality of axi- 
aliy extending conductors thereon, means for 
rotating pole carriages lying on opposite sides of 
a position intermediate the ends of said row of 
pole faces in opposite directions and by progres- 
ively greater amounts varying in accordance 
with the distance from said position fo adjust 
the angle of skew between said row of pole faces 
and said conductor, and a plurality of substan- 
tially parallel high permeability magnetic flux 
conductors interposed between said stator and 
ssid rotor over an area corresponding approxi- 
mateh, to the area swept out in adjusting the 
effective angle bctweei] said energized row of pole 
faces and said elongated conductor, each of said 
flux conductors having one dimension extending 
subntantia]]y parallel fo said rotor conductors 
snd another dimension extending from said poles 
to said rotm" conductors. 
9. In a polyphase alternating current dynamo- 
electric machine, the combination of a stator, a 
p]urality of coaxial pole carriages mounted on 
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said stator for re]ative rotation about a common 
axis, and each carrying a magnetic pole, wind- 
ings for said poles and adapted fo be connected 
fo the respective phases of a polyphase a]ternat- 
5 ing current source, said poles forming an axia] 
row, a rotor of substantially lesser length than 
said row of poles and carrying a plurality of 
axial]y extending conductors thereon, means for 
rotating po]e carriages lying on opposite sides of 
]0 a position intermediate the ends of said row of 
po]e faces in opposite directions and by progres- 
siveiy greater amounts varying in accordance 
with the distance from the opposite ends of said 
row of po]es fo adjust the angles of skew between 
15 ti]e two rows of pole faces thus formed and said 
conductors, and a plura]ity of substantial]y par 
a]lel high permeability magnetic flux conductors 
interposed between said stator and said rotor 
over an area corresponding approximately fo the 
2O area swept out in adjusting the effective angles 
between said energized rows of pole faces and 
said elongated conductor, each of said flux con- 
ductors having one dimension extending sub- 
stantia]]y para]]el fo said rotor conductors and 
25 another dimension extending from said po]es fo 
said rotor conductors. 
10. In a polyphase alternating current dyna- 
moelectric macl]ine, the combination of a stator, 
a plurality of magnetic po]es mounted on said 
3O stator for relative rotation about a common axis 
and forming an axial row, windings for said po]e 
faces and adapted fo be connected fo the respec- 
tive phases of a po]yphase alternating current 
source, a rotor of substantially lesser length than 
35 said row of poles and carrying a plura]ity of axi- 
ally extending e]ectrical conductors, means for 
rotating said po]es fo adjust the angle of skew 
between said row of po]es and said rotor conduc- 
tors, and a plura]ity of substantial]y para]]el 
4O high permeability magnetic flux conductors 
interposed between said stator and said rotor, 
said flux conductors providing a path from said 
poles to said rotor for any flux component from 
said po]es af an angle fo said rotor conductors, 
45 the cross-sectiona] area of said flux conductors 
being a maximum in the vicinity of the zero skew 
position of the po]es and decreasing progressive]y 
to minima in the vicinity of the endmost poles 
in said row in the position of maximum skew. 
50 11. In a po]yphase alternating current dyna- 
moelectric machine, the combination of a p]ura]- 
ity of magnetic po]es having their faces disposed 
in a row, windings for the several po]es adapted 
to be connected fo the respective pi]ases of a 
55 po]yphase alternating current source, armature 
means mounted adjacent the faces of said po]es 
and spaced therefrom by an air gap, e]ectrical 
conductor means carried by said armature means 
and extending in substantia]]y the same direc- 
6O tion as said row, said conductor means being of 
substantia]]y ]esser ]ength than said row of pole 
faces, means mounting said poles and armature 
means for relative movement of said conductor 
means substantia]]y para]]el fo an initial posi- 
ç5 tion thereof in a direction at an angle to the 
]ength thereof with the row of energized po!e 
faces disposed af an angle to said conductor and 
spaced therefrom, means for rotating said row of 
pole faces to adjust the angle of skew between 
70 said conductor means and said row of pole faces, 
and a p]ura]ity of substantia]ly para]]e] high per- 
meabi]ity magnetic flux conductors interposed 
between said po!e faces and said armature 
means, each of said flux conductors providing a 
75 path from said pole faces fo said electrical con 
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ductor means for any flux component from said 
poles af an angle fo said conductor means. 
12. In a polyphase alternating current dyna- 
moelectric machine, the combination of a rotor 
carrying a plurality of axially extending electri- 
cal conductors, a plurality of magnetic poles dis- 
posed about said rotor in a substantially circum- 
ferential row, windings for said poles and 
adapted fo be connected fo the respective phases 
of a polyphase alternating current source, and 
means for moving said poles axially of said rotor 
relatively fo each other to adjust the effective 
angle of skew between said row of poles and said 
conductor. 
13. In a polyphase alternating current dyna- 
moelectric machine, the combination of a rotor 
carrying a plurality of axially extending electri- 
cal conductors, a plurality of magnetic poles dis- 
posed about said rotor in a substantially cir- 
cumferential row, windings for said po]es and 
adapted fo be connected fo the respective phases 
of a polyphase alternating current source, means 
for moving said poles axially of said rotor rela- 
tively fo each other fo adjust the effective angle 
of skew between said row of poles and said con- 
ductor, and a plurality of substantially parallel 
high permeability magnetic flux conductors 
interposed between said poles and said rotor con- 
ductors over an area corresponding" approxi- 
mately fo the area swept out in adjusting the 
angle of skew between said row of poles and said 
electrical conductors, each of said flux conduc- 
tors having one dimension extending substan- 
tially parallel fo said electrical conductors and 
another dimension extendhg from said poles 
towards said electrical conductors. 
14. In a polyphase alternating current dy- 
namoelectric machine, the combination of a plu- 
rality of magnetic poles disposed longitudinally 
in a row, windings for said poles adapted to be 
connected fo the respective phases of a poly- 
phase alternating current source so as fo cause 
a magnetic flux wave fo travel along said row, 
means for adjusting the lateral distances between 
each of said poles fo adjust the direction of travel 
of said wave, armature means carrying elongated 
conductor means movably mounted so as fo be 
influenced by said traveling wave, and high 
permeability magnetic flux conductor means in- 
terposed between said row of poles and said 
armature means. 

15. In a polyphase alternating current dy- 
namoelectric machine, the combination of mov- 
able armature means having elongated conduc- 
for means thereon, a plurality of magnetic poles 
, mounted with their faces facing said armature 
means, windings for the several poles adapted to 
be connected to the respecetive phases of a poly- 
phase alternating current source of electrical en- 
ergy, means mounting said poles and armature 
] means for relative movement of said conductor 
means substantially parallel fo an initial posi- 
tion thereof in a direction at an angle to its 
length, with the row of energized pole faces dis- 
posed at an angle to said conductor means and 
].5 spaced thm'efrom, magnetic flux conductor 
means interposed between said row of poles and 
said armature means and providing a magnetic 
flux transmission path between said pole faces 
and said armature means, and electrical conduc- 
2o tor means h]terposed between said flux conduc- 
tor means and insulated therefrom. 
16. In a polyphase dyamoelectric machine, the 
combination of movable armature means having 
elongated conductor means thereon, a plurality 
25 of magnetic poles mounted with their pole faces 
facing said armature means and spaced apart 
from one another in the direction of said con- 
ductor means, windings for the several poles 
adapted fo be connected to the respective phases 
o of a polyphase alternating current source, means 
facilitating adjustment of the pole pitch between 
said poles laterally of said conductor means, and 
high permeability magnetic flux conductor means 
interposed between said poles and said armature 
5 means and providing high permeability magnetic 
flux transmission paths therebetween. 
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